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SKCITzyVIMEHT AJlldHE B03IviOJKHOCTVI HCCjiFJLOB.AID1ff 

CBH3AHHWC COCT J.Hlilllil }\. 
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- TI1HEPOHOB C 

llOMOlUhiO YCTAH03Kl1 Cl{M-200 B lJYliKA..A PEJIRTVI­

BVICTCI\VI.X BlLEP HA CitllUPCIJ?A30TPOHE. 

r.,lly6Ha,I978 r • 
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PaOOMOTpeHa IIOOTaHOBKa SKonepHMeHTa ITO 06Hapy.Ee~ 

JI H3ytieHIDO rl:Uiepcppar~eHTOB, a Ta.IOKe .1J;pyriDC OBJI3a.HHIDC 

OOOTORIDIH )~ - rnne~OHa, 0 IIOMOIJ.U)~ 2-X MeTpOBOrO OTpH-.. 
MepHoro orreKTpoMeTpa CK.Ivi-200 B IIytiKaX peJJR:T}IBUOTCKHX 

smep CHHxpOcpa30TpOHa. Ilpe,n;JiaraeMblii SKCIIep:wMeHT PICIIOJffi­

SyeT B03MO~OCT:& ITOX,~eHHH peJJR:TKBHCTCKHX rHITep~ep C 

60JffiiiWMH paCIIBJ4HUMR ::rpo6era.MH, liTO II03BOJJR:eT Ha6mo.n;aT:& 

M XCCJie,D;OBa.T:& HOBble :rHIIepqJJ!a.rMeHThl C 3aPJI.l40M :C ~ 6 • 

• 
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I. OcHOBHHe oco6eHHocTn nocTaHOBKH aKcnepKMeHTa 

HCTOpHH HCCHe~OBaHHH rnnep~ep HaC~THBaeT llO~TH 25 ~eT, 

o~aKo, o cBoAcTBax aToi Heo6~oi WOPMH ~epHoi MaTepKH HaBecT­

HO noKa o~eHl) MaJIO. 

lo HacTonmero BpeMeHK y~anoc:o Ha6nD~aT:o n ~eHTR~HUHPOBaT:o 

no pacn~a.M TOJIDKO JierKHe r:miep.ff,Iij)a c A< I6 , npxqeM cTaTMCTHKa. 

saperMcTpMpOBaHHHX rmrep;In;ep ,.. C R N Hac'lliT:cmaeT Bcero He-
" CROJIDKO C06HTRH. OneHKH C~e~ero BpeMeHH ~3HR oqeH:O rpy6H H npo-

THBOpeqnBH H TIO~eHH B OCHOBHOM ~ CaMHX ~erKKX rnnep~ep - BO­

,n;opo,n;a H reJIIDI *) • 0TCYTC rBym H8.zl;eJKHHe .D;aHHHe 06 OTHOCHTeJ.I.DHOH 

BepOHTHOCTH pa3JIH~ MO,D; pacna,n;a rHITePWparMeHTOB T~eJiee 6ep~. 

0CHOBHHe MeTO,n;MqecKHe Tp~~OCTH, CTOamHe Ha nyTH ,D;aJIDHeHillero pa3-

BHTID1 3TIDC HCCJie,n;OBaHHH C3H3aHhl C Ma.JIUMH (MHKpOHilliMH) npo6erru.m 

r:u:ne:pH,I4ep, Ha6JDO,n;aeMhlx B :~MYJThCIDIX np:a sax:sa.Te Me,n;JieHH.wc K--Me-

30HOB. BosMOJKHOCT:o no.rryqa·~:o B rrytmax ycKopeHHhiX ;uep peJISITHBHCT­

cue r:mePWparMeHTI:l OTKpbiJ3aeT no cymecTBY HOBYJO o6~acT:o HCCJie,n;o­

BaHBH B rRIIe~epHoi @nsmte /2+4/. McnoJID30BaHHe peaKUKH THna: 

II03BO~T no.rryqaT:O H Ha6Jn),D;aT:O C ITOMO~ID CTpxiMepHOH KaMephl pa3-

JIH~Ue r:mep.H,D;pa ( B TOM 'trliCJie H TruKeJlhie) , o6Jia.n;arollU1e '3Ha'tlliTeJI:o­

HUMI! rrpo6era.rvlli. OcHOBHue oco6eHHOCTH Ta.KOH rrocTaHOBKH aKcnepHMeH­

Ta, CBO,n;.HTCH K CJie,n;yiDIUeMY: 

*) McKJIIDqeHHe COCTaBnffeT rpe,n;BapHTeJIDHhiH pe3yJ.I.DTaT apH30HCKOM 
rpynrw, IIO.liytieHHbiH' B ny't!Ke per.LHTHBHCTCKHX ~ep ;rr.JI.H CMeCii 
rHITep~pa.rMeHTOB 16

N Ji:: 1~0 : 't' = (0.86 +0•33 ) • Io-I0 c· 151. 
1\ -0.26 
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I) Cpe,14HHe pacna.,zume Dpoc>e~H rmreNpa.rMeHTOB , KOTOp.ble MOrYT 

6.biT:& no~eHH Ha ycTaHOBKe CKM-200. B nyqKe pe~THBHCTCKHX ~ep 

CHHXpOwasoTpOHa ~o COCT~T l5+45 CM. 

2) 06pa30BaHHe pe~TBBHCTCKEX rmie~parMeHTOB COllpOBO~aeT~ ., 
poJUJ;eHHeM Me,IVIeHHWC: !& ( K~) - Me30HOB, pacrra,I( KOTOpliX MOJKeT 6.b1T:& 

B~qeH B TpHrrep, qTo oc>ecneqxBaeT OT6op rxne~ep npR MaHOM 

ceqeHHH peaKUKR (I), ,, 
3) BwreT o6pasoBaBwero,~.FI peJiffTHBEcTcKoro rEnepsmpa :a npo.IJYK-

TOB ·ero pacna,n;a orpa.HHqeH.bl Ma.Jll:lMH TeJLecHillVrn: yrJLa.Mli A Q (,lJ,Jlll 

rmiepqJparMeHTOB - 2•10-5 cp., HYKJIOHOB - 6•10-3 cp H nEOHOB 

. - 2•10-2 cp), 3TO 06CTO.FITe~ffiCTBO 06JLerqaeT HCIIOJLD30BaHHe cqeTqft­

KOBOH annapaTypU ,IT,J.tfi ,D;OIIOJIHHTeJl:&HOrO aHaHH3a :wm T,PHrrepa • 

. 3HaqftTeJLDH.ble npoc>erH peJiffTRBHCTCKIDC riDiepJl,IJ;ep oc>ecne-.:umruoT B 

npe,1t1IaraeMOH IIOCTaHOBKe Ollb!Ta HOBUe MeTO,nKqeCIWe B03MOltHOCTi'I, a 

HMeHHO: 

a) B03MO.iKHOCT:& liCll0Jl:&3CtBaT:& ,n;.IDI 06pa30Ba.HM r:mrepJmep ,D;OCTa­

TO~O TOJLCT.ble MHmeHB ( ,D;C 5 r/cM2 ) ; 

6) B03MO.iKHOCT:& npRMeHET:& CnHHT~OHH.ble cqeTqftKH ~ H3-
l cLE 

MepeH:m sapJma ('Z) r:mepH,IJ;ep no ROH:asru:um: Z -~ . 

n. KoHKypeHTHOCITOC06Hocr:& BY6HeHCKOM rMnepgnepHOH 

rrporpa.M~ 

liOJIYlieHMe peJIR:TID3HCTCKi1X rmrep.FI,I!;ep B03MOJKHO B HacTomuee 

BpeMH TOJL:&KO Ha 6epKJLHeBCKrnA H ,D;y6HeHCKOM YCKOPHTe~, Ha KOTOpHX 

OCYmeCTBHHeTCH YCKOpeHHe TroKe~ HOHOB ,D;O pe~THBHCTCKHX 3Hepr:afi. 

He~aBHO apHSOHCKBR rpynna IIJ)OBeJLa Ha 63BaJLaKe rrpo6Hoe 24-x qacoBoe 

• 
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o6Jly1ieiDie ycTa.HOBKll, B Ko·ropo:a oT6op rmrepH.IJ;ep npoBo,ItHJicsr no 

pacna)la.M ocT~OBKBUJRXCJI K± -Me30Ha.M. PeJIR:THBHCTCKRe · r:rmei>Wpa.rMeHTH 

perHCTpBJ>OBaJlJIC:& B IImpOKOSl3JOpHOi HCKpOBOH Ka.Mepe 6es Mai'HKTHOrO 

nOJifi, noaTOMY r:mepg.IUJa He MOrJIH 6l:ll'l':& :a.n;eH'l'X~OBa.Hbl Henocpe.n;­

cTBeHHo no u pacna)la.M. O.n;:uaxo, a.BTOpaM y.n;aJI.ocJ> BY.n;eJmTJ> 22 . co6H­

TJJ.R:, KOTOpHe OHH :HHTepnpeTP£POBaJm Ka.K CMeC"b rmrep.f(l(ep 1 ~0 H ~'N 
H O:UeiWIH .n;JI.fi HHX cpe,n;Hee IlpeM.R: USHH 7:. = (0.86:8:~~) ·ro-IO C • 

I 

.ll;pyrRM He MeHee BaJKHhiM HTOI'OM STOH pa60TH HBJIHeTCJI SKCrrep:riMeHTaJI:&­

HaJI O:UeHKa a~KTHBHOCTH HCII0~30BaHHOrO TpHrrepa H BiiXO~a pexa-

THB.HGTCKRX rJmepli)J;ep: ( 2±I) MK6H/ Ha HYKJIOH MID.lleHH. ilpOa.HaJDI3H-

poBaB peSyJ.IJ.,TaTll·, apH30HCKaf.£ rpynna npiDUJia K BbiBO.DY, 't!TO M,D;ea.JI:b-

HHM ~eTeKTOpOM rHITepli)J;ep B. raKOH ITOCTaHOBKe OITUTa H~eTCF.£ CTpH­

MepHaF.r KaMepa B MarHHTHOM cro~e, KaK STO H 6~0 rrpe~CMOTpeHO npoeK­

TOM CKM-200. Bo BpeMR: npe6.bi3aJH1fi PYKOBO,lzy!Texa apl'ISOHCKOH rpyniiH 

npow.T.EayaHa B nr6He 6~0 JipOBe~eHO COITOCTaBneHHe 6ep~eBCKOH H 

.zcr6HeHCKOH rHnepli.Il;epHiiX npm~paMM, KOTopoe noxasaJio Heocnopm.me 

npeRMYmecTBa noc~e~eH: 

I) ceqeHHe o6pasoBaHM l 1Jmep(ppa.rMeHTOB no Kpa.illieli Mepe Ha 

nop.f(l(OK 6o~me , nocKO~KY IWMID.10 6oJr&mei no ceqeHmo pea.KUID1 

N -+ N.---A-r N + K. BKJia,n; ~aroT · pea.ru:u.rH N ~ N-A ·d<. ~ i\{•· X~ ~e.1ltB.ll.U{e 

sa npe~e~aMH sHepreTHliecKRX B03MO~ocTei1: EsBaJiaKa *) • 
• 

2) cpe~xe pacna.,IUihie rrpo6er~tt rroJJYliaeMI:IX peJIR:TRBHCTCKHX 

rnrrep.f(l(ep noqTH B 2 pasa 6o~bme.-Ha pBc.I np~eAeaw pac~eT&We 

*) BI:DCO.D; )\& B pp-BS8..HM0~3HCTB.lm npH SHeprlm 2, 2 raB -

- 0.018 M6H, a npH 4.6 rsB - 0.254 M6H / 6/ • 

• 
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pacnpe;B;eJieHlJfi epe~mr;: rrpo6eroB PIDie~ep noiJTH B 2 paaa 60JII,me. · 

Ha pxc. I npRBe.n;eHH pactieTHJle paprrpe,n;CJieHIDI cpe.n;H:wc npo6eroB rmrep­

H,n;ep I6o Ha 6aBa.naxe n mmxpoqasoTpoHe; pacnpe.n;eJieHHJI no.nyqeHii A .. 

nyTeM MO,II;C.mq>O:Sa.HBR: COOT:SC~~CT:SYJOIIUDC peaRIUiii 0 yqeTOM OT6opa TpHI'-

repOM x+ lt1IK K0 s - pacnB,!tOll. 

3) TeJiecH:Wi yrOJL BWICTc. npo.n;yRTo:a pacnB,!ta peJUITRBHcTcKroc rmiep­

JI,n;ep B 4 pasa MCH:&lllC, tiTO Cyn{CCTBCHHO 06JierqaeT HX ,IJ;OITOJIHETCJI:&HbiH 

aHaxR3 0 IIOMOm:&ID rO,IJ;OCKOIIa ClUlliT~OHHUX CtieTtiHKOB (rrporrOpUHO­

HaJII,HUX Ka.Mep) • 

4) ny6HCHCKaH CTpHMCpHaff KaMepa 06Jia,n;aCT B 6 pa3 60JI:&mHM pa6o­

tiRM 06~CMOM, tiCM 6epKHHCBCRaH; 8TO ,n;aeT B03MOEHOCT:&: 

·a) C 60JI:&IDCH TOtiHOCT:&IO .VI3MCp.ffT:& m.myJI:&Cbi (P) R yr.JI.H ( e ) ,T.K. 

TOtiHOCT:& TpeKoBax H3MepeHHi1: CH.JI:&HO 3aBRCHT . OT ,n;mmbl TpeRa L : 
i\ o L-2.. c2.s .A e ~ c~ 
~1%- -:- ' ' p 

6) pa3MCCTRT:& CHCTCMY K:t: MC30HHOrO Tpm:repa MCJIUIY 8JICKTpO,IJ;a.MH 

(Herrocpe.n;cTBCHHO rrepe.n; rrepe;~ei cTeHRo:H:) KaMepbi 11 Ha6JIID,n;aT:& pac­

n~ rHnepH.n;ep B ee pa6otieM o6~eMe ( eM. pxc.2). 

TaKHM o6pasoM, aKcrrepHME~HTbi no HCCJIC,IJ;OBaHIDO r:wrePff,IJ;ep Ha 

CmDCpOcpa30TpOHC 0 IIOMOlllDID YC:T8.HOBKR CKM-200 - BHC ROHRY,PCHIU1H ( ITO 

Kp~eH Mepe B 6~e 3-4 ro.n;a). 3TO IIO ,IJ;OCTOHHCTBY OUCHMJia 

apH30HCKM rpynrra, H3':b.ffBRB }l(CJiaHHC y<IaCTBOBaT:& B .ny6HCHCKOH rmrep­

JI,n;CpHOH rrporpaMMe. PaccMaTpEBaCMaH IIOCTaHOBKa SRCIICp~tCHTa HC 

HC~tiaCT, a CROp~C ,Il;OIIO~CT .n;pyroe rrepcrreRTHBHOC HaiTp~CHRC 

liCCJIC.D;OBaiUIH r:m:Ie:pMep, B KOTOp:WC H3~aiDTc.f.I B036YXD;CHHbiC COCTO.ffHRfi 

r:anep.fi,Il;ep 6es :we Herrocpe.n;cTBeHHoro Ha6JIID,n;eHIDI ( rr o KMIIyJI:&CaM 

BTopKtumx ImOHOB B " 06MCHH0:4" pearu.um K-+ A~ A + rr- /7 ,8/)' 

• 
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Ill. CxeMa SKCne;pEMeHTa H COCTaB annapaTyPil. 

Mccne~oBaHBH rxne~ep Ha ycTaHOBKe CKM-200 npe~o~araeTcH 

npoBeCTR B TOH xe reoMeTpRR ODHTa, B KaKOH Be~eTCH ce!qac RSy­

qeHHe BSaHMo~eicT~Ri p~ffTRBHCTCKRX ~ep c pa~ ~9,IO~ 
llpx STOM 6y~eT HCllanD30BaHa 3Ha~Te~HSH qacT:O CHCTeMH nyqKOBOrO 

Tp:rrrrepa, BXO)l)nl.(e:i B co craB annapaTypu CKM-200 /II/. 
06maH cxeMa paccMaTpffBaeMoro aKcnepHMeHTa np:rrne~eHa Ha pHc.3. 

YcKopeHHHe H BIIBe~eHHIIe .ff3 CKHX;powasoTpOHa pe~THBHCTCKHe ~~' 

cq)opMHpOBaHHHe B IlytiOK ([) npOXO,IlllT qepe3 CHCTeMY rrponopUHOHaJ!b­

HilX Ka.Mep ( rrf,:l} H ·CUJUI'[1HJI.71ffiUIOHHHX TeJieCKOIIOB ( Tn, Tid' TT) t 

D;eJI:& KOTOpiiX OT6H;paT:O CJI:(tia.H, KOr~a ;pe~THBHCTCKOe ~0 C HYJKHHrvm 

SHa't:teH:w:IMM A 14 Z BXO,n:R'r B CTpHMepHYJO KaMepy B npe~eJiax orrpe~e­

JieHHOrO TeJiecHoro yrJia. B lWHOnpoBo~e (3) peJISITHBHCTCKoe .ff,IIJ>O 

B3aHMo~e:H:cTByeT B MHllleHH ( CUIDITli.JrJriiTope) M , KoTopyro OKpyxaeT 

~eTeKTOp OCTaHOBOK K+ -MB30Ha (C.B). lip~ 3TOM o6pa30BaBnulliCH pe­

JIR:TRBRCTCIUIH rHIIepwa.I'MeHT IIpOXO.IJ;HT C't:teTtiHK (H) , :H3Mepmonutii ero 

HOHH3auHID, R pacn~aeTCH B pa60't:teM 06~eMe CTpMMepHOH KaMepH, a 

pOJKJJ;eHHIIH B 3~0M xe B3a.IDIO)J;eHCTBlm K+ -Me30H TO;pM03HTCH :H 

OCTaHB.BJIHBaeTCH B ~eTeKTCipe CJ3 , KOTOpiiH C 3~e;pitKOH - 12 HC 

perxcTpl'IpyeT pacn~ K+ ME~soHa. 3a KaMepoft pacnOJiararoTcH nytmo­

BHe aHTHCOBllaJJ;aTe~Hlle c~:eT'tll1IDI A ( CHrHaJIH31ipYJOmHe 0 TOM, liTO 

BOille~ee B YCTaHOBKY peJif.:T:HBHCTCKOe ~0 IIpOB3aHMO~eiCTBO~O), 

a T~e ro~OCKOII CUHHT~~OHHIIX Cl!eTtiEKOB (P~), perHCT;pHpyro­

IIUlli rrpo,JJ;yKTll paorr~a o6pasoBaBilleroCH rllilep.R:,IU>a. TaKHM o6pasoM, 

JiorzqecKaH cxeMa sarrycKa cTpHMepHOH KaMepu 6y,JJ;eT: 

3anycK = Tn x T~ TT x (M) x H x (P ) x CB x A. (J2Hc) xCB*). 

*) GtrEh'lliKH M H P B cxmzy Tpnrrepa MOJKHO ,rro-BWIMONJY", He 
BKJIIO't:taT:o, a xcnoJI:&soBaT:o no.nyqaeMYJO oT HHX EHWOPMa.UmO npx 

aHaJIB3e, 3aiiHCIIBaH ee RJIH BilBO~ Ha Ta6~o • 
• 
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HI~ npHBO~Tca xapaxTefHCTHKH ocHOBHHX ys~oB ycTaHOBKH CKM-200 

JI xpaTIOtii nepet.IeHlJ .nonOJIHJITeJiDHoii annapaTypH, Tpe6yeMoi ]I,7Iii npo­

Be,IJ;eHEH sxcnepRMeHTa. 

I) CTpRMepHrur Ka.Mepa., mv~eiO~rur pa6om o6'beM 60Jiee 

I M3(2 x.0.9 x 0.6 M3) , noMemeHa B MarHHTHoe nOJie IO xrc. 

BosMo~ocTH TpeKOBUX nsMepeHHH xapaxTepnsyeT·Tot.IHocTH orrpe.ne~e­

HRR: 11MIIYJllJCa H yrJia ITyqKOBHX c£ - -qacTm.( ( IS rsB/c) npH .n;Jiruie 

Tpeita OKOJIO !50 CM! .A~~:::::: 0.04;~9~ 2 Mpa,IJ;. BpeMSI lla.MHTH (KO-p 
TOpoe MOJKeT 6HT:& YCTaHOBJieHO H ITO,IOJ;epuBaT:&CR Ha ypOBHe 2+3MKC ) , 

a T~e napaMeTpH BHCOKOBOJI:&THOro HMITY~:&ca KOHTPOJIRPYIDTCR B npo­

necce sKcnepHMeHTa cnenti.::t.JI:&Hoii ~napaTypo.H /I2/, KoTopyro IIJiamr­

pyeTCH no.ncoe~¥UDaT:& 8BM TPA-I. Cpe~ Be~t.II1Ha HecTa6RJI:&HOcTn 

a.MII.1illTy~ BHCOKOBOJI:&THOrO HMIIYJI:&Ca ( ,IJ;O 700 KB) COCTa.B.1IffeT +1.5% •. 

B nponecce no~oTOBKH rmiep~epHoro sxcnepHMeHTa ~aHHPYeTca 

ycoBepmeHCTBOBaHHe HMeiD~iXCR H paspa60TKY HOBHX ys~OB, o6ecne'tiH­

BaiOinHX pa6oTy CTpHMepHOH Ka.MepH ( CM. "IlpoeKT"f~1 

2) CHcTeMa nrnoBoro TpHrrepa BKJIIOqaeT B ce6a c~e;zyromHe 

OCHOBHHe J3.llli : 

a) Te~eCitOn npoqm:.JI:HpJ'lOI!tiDC Cnt!HT~OHHHX C'tieT'qlfitOB (Tn) , 

B~e~max pa6oqyro -qacT:o nyqxa; 

6) cqeT'tUUW, Bl-l,Il;eJlffiOnUie HYJKI:Ihle R,IlJ;)a no 2 ( TH) ; · 

B) C'tieT'tiHKR C n~eHO'tilEM CUHHT~TOpOM (TT) TO~OH 80 MKM; 

r) aHTHCOBna,n;aTeJI:&HHE: cqeTllliKli, pa6oTaromne B HOHR3a.IUIOHHOM 

peltmv'Ie R sanpemaroiiUie sanycit oT nyt.IKoB:wc qacTHU ( c onpe.neJieH-

HhiM2w~). 
,IJ;) 6JIOKH 6HCTpOH SJieRTpOHILKH; 

e) 6~0K KOHTpOM COCTaBa llyqKa ITO 2 C BhlBO~OM Ha a.MII.JlliTy.n;­

Hl:di a.aa;msaTop. 

• 
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Ilp:n: pa6oTe c cl. - qaoTEUBMH clicTeMa :rr.u;eHTH~ o6ecrre'UI-

BaJia Ha BXO,Ite B Ka.Mepy IIO,Ita:BJI~Hltle O,ItH03apH.,IUWX tia.GTHU C KOS4$mHeH· 

TOM I04 • BJrOK KOHTpOJIR: OOCTaBa IIyTma KCIIOJ.[D30BaJICH B o6.n:yqeHWDC 

aMyJibcHii H xpHcTwoB B rCJ"IKB.X I 2c , I Go, 20 /V.Q., t:tTo rroKa.saJio 

B03MOEHOCTD ,ItOCTaTO~O Hc~e~oro B~e~eHEH Hy.EHHX ~ep ~e IIPH 

HaJLH<nDI npHMecx .z:cpyrmc yc:xopeHHmc ~ep /eM. pllc.4 I. CxcTeMB. 

nyqxoBoro Tp:arrepa ,Ito~~. 6HTD norro~eHa: 
• I 

a) 6~oxoM nponop!lHOHBJD)HllX Ka.Mep IIr, n2 , n3 ( 6 mT. pas-
1 

MepOM 200 X ·200 MM2 ) 'c •CC~OTBeTCTByJOII{eH _a~eKTpOHHKO! ~ KOHTpokr 

sa ~oM; 

6) MOKOM H3MepeH:wi .Z r:mepH.IU>a CO C'tJeTt:tKKOM (H) Ha 

BXO,IJ;e B Ka.Mepy; 

B) rO,ItOCKOIIOM CUHHTRn~OHHHX C'tJeTqaxOB ~ a.HaHH3a IIO 

rrpo,IJ;yKTOB pacna,na rmxep@a.rMeHTa ( Pi ) • 

HHWOPMaURff C STEX 6~0KOB C IIOMOII{DID aHaJIOrO-nRWPOBHX npeo6pa-

30BaTene:H ( AUIT-332) ,IJ;O~~a BBO,IJ;HTCH B 3BM TPA-I,KOTOpaH BXO~T 

B COCTaB YCTaHOBKH CKM-20). 

3) ,UeTeKTOp OCTa.HOBOK lC" - Me30HOB, pa3pa60Ta.HHiJUJ apE:30H­

QKO:i rpynrro:H, npne,neH- Ha pHc.I. 

K+ Me30HH, o6pasoBaBmHecR B pea.KUl'IH A..,. N~A -t- K-+:..- N(+-TC) 
IIOII~aJOT B qepeHKOBCKHH C'IeTt:tmt-3aMeAIDITeJID H3 THJKeJioro CTeKJia 

(C). 0cTa.BJmBaJOIIU1eCR B STOM C"'eT"tDIKe ~ Me30HH He ,n;aroT CHI'Ha.Jia, 

a IIpO.IJYKTH KX pacna,na - MII)OHJ:i, mvieiOIUHe 60.JffiwyiO CKOpOCT:b, per:a­

CTpilpyJOTCR C 3a.,IJ;epjKKOH 12 HC , KaK B tiepeHKOBCKOM C'tJeTtmKe C 
1 

TaK R B CI.UIHTH.JIJ.IRiniOHHOM C:tieT'tJlme B, OKpYJK8.10meM 3aMe.n;JmTeJID. 

Moe~OBaHMe, IIpOBe,IJ;eHHQE! MeTO,IJ;OM MOHTe-KaPJIO, IIOKa3aJIO BHCO-

• 
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Ry.D S~KTHBHOCT.O TBKOH CHCTeMH· ~0.2), tiTO o6ycno~eHO OCQ-

6eHHOCTJIMH pea.iaum (I) , ~aJOIItei . ~OCTaTO~O 60JD)WOe l{}ICHO 10- Me­

SOHOB C He60Jll)IIIRMH mmyJe&Ca.MB :H SHa"tJHTeJD)Hl:Wllt yrlWMJII. BWieTa 

( CM. pile. 5, 6) • B To BpeMH RaK peJm'l'DilC'l'OIGie rmiep.fi.lij)a Jie'l'Jrl' .. 
B ysxoM xoayoe Bnepe~ ( pxc.7). 

IY. Tpe6oBaHHff K ny~~. 

06~eHHH YCTaHOBKH c~~-200 npe~o~araeTcH npoBO~T.O npx 

SHeprxm He MeHee 5 raB Ea. HyRJIOH B nytmax 12c, 16o, 20 Ne 
npH Y~OBKH, ~TO .HHTeHCEBHOCT.O He MeHee ro4 ~ep/B ~e. 

3Ha~Te~H~e sarpy3KH CTpx~epHOH KaMepH no KHTeHCRBHOCTH 

nyqKOBHX tiaCTml Tpe6YJOT Ka.K MOltHO 60Jiee paBHOMepHOH "paCTmKKH" 

nytma • .l(Ra.MeTp CCl>OPM ·llpOBaHHOrO nyqKa .IJ:OJDiteH 6HT.O He 6oJiee 

IO +I5 MM ( Ha MEIIIeHH). 

Y. OueHKa o~aeMOH cTaTHCTHKH H woHa. 

OueHKH o~aeMoro B~{o~a peJIHTHBHCTCKHX rRnePWparMeHTOB 

C~eJiaHO Ha OCHOBa.HHH SKCllepHMeHTaJI.OHWC ~a.HHI:lX 0 Ce~eHIDI peaK-

UIDI (I) npH SHepriDI 2.I :~aB/HYKJIOH ( IO MK6H B CIUIHTliJIJLCITOpe), 

tiTO C yqeTOM pocTa ceqeHlm C SHeprHeH .n:aeT ( npH 4,6 raB/HYKnOH): 

6 11~ IOO MK6H. reoMeTpnqecKHe aqxpeKTHBHOCTH ,n:eTeKTopoB, Bxo­

.w.mtHX B Tpxrrep,onpe~eJieH~ MeTo~oM Mo.n:eJmpOBaH:wi. Q:ueHKa BHXO~a 

rHnep~ep c,n:eJiaHa B cJie~~max npe~oJio~eHKffX: 

• 
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HHTeHCKBHOCTb nyqKa.~ep s·ro4 ~ep/B ~e 
liRCJIO UilliJIOB B 'laC 400 

To~a MHWeHR (cUHHT~~op) 2,5 r/cM
2 

Ce'IeH:e:e oCSpasoBa.HBJI rmiePHJtep ·- IOO MKOH 

BpeM.R: fia.M.f.[TH Ka.MepH 2+3 MKC 

~KTEBHOCTb perHCTp~: 
K+ MesoHoB 0.2 

~eKTBBHOCTb ny'IKOBOrO 
TpmTepa 

0THOCHTe~bHOe 'IHC~O rnne~~ep, 

paenaBWRXCH B paCSo'IeM oCS~eMe 

0.5 

KaMepH 0.4 

. ,. 

'lliMo perRcTpJtiPyeMHX rHITep~ep - IO B "tiac 

B~O,w! "q>a.KTop Ha.D;eiKHOCTH" ( 2+3) , 6y.n;eM C'tiUTaTb OJIW,IJ;aeMHM BliXO­

,IJ;OM perncTpHpyeMHX rHITep~~ep 3+5 B 'lac. O~eHKy ~Ha MOiKHO c.n;e­

JiaT:& no pesy~TaTa.M pa60T:JI /
5/, B KOTOpo:£1: OCHOBlillM . CJIY'Ia.i1.Hm1: 

<i>oHOM .f!BJJJIJIHCb BSaEMO,IJ;eMC'rBIDI peJIJITBHCTCKIDC H.,I4ep B rase Ka.Mep:cr. 

IlpH 2. I raB/Hy:KJIOH OTHOC:iiTeJI])HaJI npEMeC:b aToro ~Ha COCTa.BJIJ1eT 

• 
rrpEMepHO nOJIOBJIHY BCeX saperHCTpHpOBaHHHX C06hiTHH. Ce'IeHHe He-

ynpyrRX BSaHMO,IJ;e~CTBHH pe~mTHBHCTCKEX H,nep MaJIO HSMeHReTCH B 

HHTepBaJie 2,1 +5 raB/ eyR.;IOH /I4 ,I5/, B TO BpeMJI Ka.K BhiXO.Il; rimep­

~ep pacTeT _, B IO pa3, 'lTO yMeH:&IIIaeT OTHOCHTe~IzyiO npMMeC:b 

~Ha .n;o IO%. BM:&IIIEHCTBO H3aEMo.n;e:flcTBID.i: B rase ~erKo H.n;eHTH~­

pyeTCJI yxr.e rrpH npocMoTpe. IIoCJie.n;yiOIIUiM KIDieMaTH'IecKllli o6cqeT 11 

aHaJIH3 pacnpe.n;eJieHHli co6II'l':ID:i no pacna.n;HIIM npo6era.M no3BOJL<IIOT 

CBeCTH STOT WOH K BeJIHliHHE: MeH:&IIIett I%. ITo 3anycKaM OCHOBHUM wo­
HOM, 6Y'JIYT , llO-B:H,I(EMOMY, C..T.£yqmi poJIU(eHKa: CBOOO,n;HhiX J\. H 2 - rH -

• 
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nepOHOB 0 Me~eHHHM ~-l4e30HOM. ~KTHBHOOTh perROTPauHK OB0-

60~HX rHIIepOHOB 6y,n;eT eymeOTBeHHO MeHhme , lieM OM3aHHllX, H3-3a 

6oJiee JKeOTKOro cneKTpa K~ - Me30HOB, poE.D;eHHbiX OOBMeOTHO 00 

ono6o,Inim.m nmepoHaMH. Jla.xe eOJIR qmtTop no.n;aBJieHM aTmc npo~ec-... 

OOB- IO, OTaTE:OTmt~ perE:oTpeyyeMHX rm:Iep.g.n;ep He 6y,n;eT Ha.HeoeH 

ymep6. Cno6o.n;Hl:le rE:nepoBH Jiertto H,n;eHTR~YJOTCH, Tax. liTO He~ 

~eHTH~yeMaH npHMeoh 6y,n;eT Mana ( sane,n;oMo MeHhme I%). 

YI. OoHOBHHe ~e~ aKonepRMeHTa H o~aeMHe pesy~TaTu 
• 

I) Ha6JIIO,n;eHne pe.IDITKBHCTOKIDc r:me~pa.rMeHTOB o I2~ A~ 20 

H o~eH.Ka. oetJeHM me o6pa.3oBa.HM MoryT 6HTh ooymecTBJieHH Ha 

ypOBHe OTaTHOTRKH 1200..;.:~000 006HTMH np:a pa3YMHIDC no ,n;miTe~HOOTM 

oea:aoax o6.rry-qeH:wr yoTaHOlHtH CKM-200 ( no 400 qaooB Ha Kruir.D;OM 

l:t3 yoKopeHHWC R,Il;ep · 12c, I Go, 20 Ne ) • :7To nosno.mrT YBeJmlniTh 

B 50+100 ·pas MHpOBYJO CTa'l'HCTHKY rmiep.fi,IJ;ep ( 0 A ~12), H,n;eHTM­

~OBa.HHHX no pacna..n;aM, K o6HapyuTh .n;o o:zx nop He Ha6JllO.n;annme-
, 2.0 . 

OJI rmiep~pa.rMeHTU ( Hanpl:lMep, '/Y.e ) • 0JIGU(aeMaJI TO'tffiOOTh oneHIGI 
1\ 

CelieHHi o6pa30BaHRff per.HCTPHPYeMHX rRnepW,par.MeHTOB - 5+I0%. 

2) MSMepeiDie ope,IUiero BpeMeHn U3HR ( C::: ) rRnepWI>arMeHTOB 

c pas~ttHHM A npe.n;no~araeTcH npoBecTn no pacnpe.n;~eH~ EX npo-

6eroB 0 TO~OCThiD 5+10%. 

3) Onpe.n;eJieH:ne OTHomeHIDI ( R ) nHOHHoro :a 6eciUIOHHoro pac­

na.n;oB pas~l!HHX rHnep~ep ~erKo MO~eT 6HTh ocymecTBJieHo ~e Ha 

ypOBHe BH3YaHDHOrO aHarrH3H pacna.,n;OB rHUe~parMeHTOB C TOqaOCThiD 

3+5%. O~eBn,n;Ho, liTO c YBeJ~eHHeM tJHcna HYKnOHOB B rnnep~e (A), 

6y}JyT YMeHDmaThCJI BeJmtJHH.b: '7: li R sa ct~eT pocTa nepoJITHOCTM 
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6eaMeaoHHoro pacna;a,a/L +N·-N•IV· Onpe.n;eJieJme Be.7IHlmH "'C x R ·, 
, 

HX 3aBHCHMOCT:b OT A ~aeT pe~ B03MOEHOCT:b Mccne~OBaT::& STOT npo- . 

~ecc 4..:.x 6apxoHHoro cna6or:> Baa.EMo,n;eiicTBKfi. B.wrcHeJme Bonpoca 

ormcllBaeTc.a: JIR sToT npo~ec ~ cytl\eCTBYJOIItei Teopnei cJia6oro Baam~~o­

,n;eitcTB:wi, l:lMeeT <l>YH.na.MeHTarrDHoe sHa'tieiDie. B i:roCJie,n;Ime ro,n;u E:HTepec 

K HSMepemno BpeMeiDI Jm3IDI ::'miepa:,Itep ClJJIDHO B03p0C , B CB.f.I:SH C rH­

llOTe30~ /IG/ 0 B03MOEHOM BOCCTaHOBHeHHK CllOHTaHHO HapymeHHHX 

CEMMeTpHi no~ BOS~eiCTBHeM C~HHX SJieKTpoMarHHTHHX llOJie~, 'tiTO 

MOrJio 6H npnecTx K saMe,n;mH:mo ( sanpeTy) cJia6oro pacna;a,a rmiepo­

Ha BeyTpli JI,Iij)a. QueHIGI BeJililOOI KPHT~eCKIDC: ITOJieii BeC::&Ma llpOMSBOJI::&­

HH H MaJIOy6e,miTeJffiHH, O,I(Ha:t:O, npmiiUIDP.IaJibHM BruKHOCT:b 3TOH npo6Jie­

MH Tpe6yeT ee 3KCnep:HMeHT8J.:::&HOH 11pOBepiGI. IIpe~OJiaraeTC.fi TaruKe 

HSY'tJeHHe xapaKTepHCTHK pas:EaJia .fi,Zij)a B MOMeHT pacna;a,~ cBHaamwro B 

HeM f\.0

- rmrepoHa, liTO MOJK€T .n;aT::& IJ;eHHYJO MH<PoPMaUIDO 0 CTPYKTYPe.-: .... _._ 

H.Iij)a 0 cpaBHP.ITeJI::&HOM BKJiaJJ;€ ( f\ -2/V) - B3a.RMO.n;eifcTBMH H rrp. _. 

4) liOHCK ~OillihiX rmrep.R:n;ep 1\1\ A 

THBHCTCKKX n.n;ep C ~aMH npe.n;CT~eTCH BeC::&Ma nepcneKTRBHHM. 

PaclieTH celieHBH BHXo.n;a .n;BoK~ rxnepg,n;ep Bo BsaRMo.n;eiicTBMH R,n;ep 
12c, BI:IDoJIHe~He B pa6oTe / 17 I, ~a.IOT BeJmlll'IHY I08 MK6H, T.e •. 

~H BTOpOH M3 peJIJITHBHCTGKHX rmrepR,n;ep, saper:acTpHpOBa.HH:WC 

B paccMaTpnaeMOM aKcrrepHMeHTe ,n;oJDKeH co.n;ePJKa.T::& 2 A- nmepoHa. 

IIo-BE.n;EMOMY, aTa ou;eHKa SaBIWeHa no Kpa.KHe.K Mepe Ha no~oK. C 

yqeTOM 3TOrO 06CTO.fiTeJI::&CTBa MOJKHO O~aT::& 200+300 .D;BOHH:WC rnrrep-

. c:PParMeHTOB sa I200 ~acoB pacioTH ycKop:aTeJIJI ( c TeM .>Ke qrutTopoM 

HaJJ;eJKHOCT:H 2+3). B03MO.lK.HO, 't(TO H 3Ta OIJ;eHKa· CJIHiilKOM OIITHMHCTJI"CIHa. 

~ec::&, O~aKO, CJie.n;yeT HMeTI B BH.IJ;Y, liTO C 1963 ro.n;a saperHCTp:HpO­

BaiiO Bcero 2 Ha,IteJKHO H,n;eHTJ~Rl.UipOBaH.HhlX ,l(BOHH:WC rHIIep({lparMeHTa. 

l£) IloHcK ,n;:soaH:wc mepR,n;ep He Tpe6yeT cne:rma;n,Horo o6Jly'qeHIDI, 

• 
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IToaTOMY Ha6~eHRe ~aze HeCKO~KRX ~eCHTKOB TaKHX C06HT~ 

npe~CT~eT OrpOMHH~ KHTepec •. ~aMeHT~HaH BamnOCT:& H?CHe­

~OBa.HRH "cnepxcTpa.HH:WC" H,Il;ep He BHSUBaeT COMHemm. STR HCCHe,140-

BaHHH rrpe,14CTaBXffiDT RCKIDQqxTe~Hym BOSMOEHOCT:& nonyqHT:& CBe,14eHHH 
... 

·o J\J\- B3aHM0,14eHCTBMKX, rrpO~mKX, B ~acTHOCTR, B npo~ecce , 
A -+ 1\ ... z_ • .. gr,- KoTopldi B Jit3rKBX ,14B01rilna: rmreW>parMeHTax, Ka.K 

rroKasi:ma.zoT o~eHKR I 2 0 I , cpanHHM no nepoHTHOCTH c ITHOHlWMI!I pac­

na,n;a.MH. 11MeiOTCH TeopeTl!'IeciUie OCHOBalm.ff /IS/ cqxTaT:&, ~TO y 

~~pii6'JriraH SHeprltfi CMSH 6y~eT SHa-cm:Te~HO 6o~me, ~eM 
y· 06H'tffiliX JI,D;ep, ITOSTOMY HeKOTOpLie IDC pacrra,n;u MOryT OKa.SaT:&CH 

"Sa.MOpOJKemmMH" , ·a BpeMF: HX JKHSHH - Sa.MeTHO 60JThiiiElVIR, ~eM y 

o6u~ rHnep{I>pa.rMeHToB. He zcKJIIO~eHo, ~To "cBepxcTpa.HH1Ie" R,D;pa 

rrpe,14CT~T co60H rrpo~~eHHe HOBOH ~PMLI ~epHOH MaTepHH,60Jiee 

C;t<a.TOH, ~eM 06WIHa.FI. B S TOR CBH3H cne]JyeT ynOMJIHYT:& Teopmo, 

B~JIIHYTYIO COBeTCKKMH acTp0~3HKaMZ /I9/, cor~aCHO KOTOpOR Ha 

onpe~eJieHHOH CTa,n;HH CJKaTHR: Heii:TpOHHHe 3Be3~ IIOCTeneHHO rrpeB­

pamalOTCH B rHnepoHHLie , np:a aTOM rmzepoHHoe BemecTBO Haxo,ItHTCH_. ". _ 

B YCTO~OM COCTOHHHX. 

5) ITo60qnHe HCCJie80RlHKH. 

B paccMaTpHBaeMOM SKOIIepEMeHTe IlpR perE:CTPaiUUI riDiePff,IJ;ep 

!l>Hs~ecKE:M WOHOM HBJIRIOTCJI pe.wiTHBHCTCKne rliiiepoHH, o6pasoBaBI11He­

CH COBMeCTHO C Me~eHHHM K+ -MeSOHOM. 3a 1200 -~aCOBOe o6~eHHe 

ycTaHOBKH rrpe~oJiaraeTcH saperncTpHpOBaT:o 30+50 THea~ TaKHX. 

co6HT.ID1, a Ta.ruKe 2+3 THCH'tfi! c.rry-qaeB po]K,1:1;eH:ru:r 2-x A -rmrepoHoB. 

OHM MOryT saperHCTpRp<mrum C TeM Xe K+ MeSOHHHM Tp:riiTepOM, 

sqxpeKTRBHOCT:b KOTOporo llpH STOM 6yJJ.eT ........ B 2 pasa 6om,rue • 

• 
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a) OOJIDIIme npoCSer:a pe.'I.fiTKBBCTCIGIX rmiepOHOB, HX OCTpa.R: Ha- · 

npa.BJ.teHHOCT:D Bnepe.n; n03BO~If.llOT M3ytiaT:D B3aBMO.n;eiCTBWi peJIR:TXBBCT­

CIGIX nmepOHOB C pa3.1IWIHID.UI JI.Iij)aMX. 

]J.T.rH. aToro· sa paCSotniM CICS~eMOM JW1 rmep.a:.n;ep Ha nyTH JtBDeHJ~Ia 

rBnepOHOB CHe.n;yeT IIOMemaTl• MHmeHH C nOMOm:DD ycTpOICTBa, aHaxorxq­

HOrO TOMY, KOTqpoe. BCnOJD):2.QBaHOC:D Ha CKM-200 ;ItJI.fl BCMe,D;OBa.HKR: 

B3aHMO.n;eiCTBHH pe~THBHCTCKHX R,D;ep C BemecTBOM *); 

6) HaO~.n;eHHe 3HatniTe~:DHOrO qH~a)\- rnrrepOHOB, OOpa30BaH­

HHX B UeHTp~HHX (MHOrOHYKnOHHHX) B3aRMO.n;eHCTBRffX ~a C ~OM 

C03~aeT O~arorrp:wrTHHe yc~OBHH ~ IIOHCKa H HC~e.n;OBaHHH 2-X 

CSapHOHHHX CHCTeM THIIa 1\ /\[ H 1\ f\ -( Ha ypOBHe ceqeHHH I MK6H) , 
'2 t'\~; ~~ ~~1}. 

rrepBaJI H3 KOTOpHX Ha6.mo.n;aJiac:r, B pa6oTax ,,. I"~ , ~ BTOpa:fiY"a:r±pej(- ~ 

cKaSHBaeTcn: :B paCSoTe 12 -3 1 Ha ocHoBamm: MO.n;eJIH KBapKOBHX "MeillKOB". · 

CJJ:e.n;yeT rro.n;qepru.zyT:&, q~ro TpnrepHaJI arrrrapaTypa, Heo6xo,Il;Hl\'I8H 

,n;Jlfi rlmep~epHOrO SKCIIepHMHHTa, MOJKeT 6biT:& C ycrreXOM HCI10JI:&30Ba.Ha 

B cepnyxOBCKOH SKCIIepHMeHTcUffiHOH rrporpaMMe, CBH3aHHOH C perRCTpa­

l{HeH pacna,n;OB CTpaHHIDC ( oqapOBaHHHX) qacTHI.I;. 

YTI. BoaMOJKHHe rryTH paai•HTM rrpe.n;JiaraeMoro aKcrrepHMeHTa. 

I) ilOHCKH H HCC~e.n;OBaH~e 6o~ee TRXe~ rHTiePWparMeHTOB 

( C A>' 20 ) .FIBJIJieTCH ecTeCTBeHHHM pa3BHTH6M rrpe.n;JiaraeMoro SKCIIe­

pHMeHTa. aTO OitameTCH B03MO~ IIOC~e TOrO, KaK 6y.n;yT YCKOpeHbl 

Ha mmxpoqaaoTpoHe ~a c A> 20 , H me mtTeHcHBHOcT:n rrpe:sHc~IT 

I0
4 

n:.n;ep B ~e. 

.. 
3E) MOiKHO Ha,IJ;eHT:&CH, qTo Ta:\JI\e Ml1III6ril2: He oqeH:& IIOMeiiiaiOT aHami3y 

IlpO,nyKTOB pacrra,n;a riDieptppai'MeHT OB. 

**) 3KcrrepliMeHT~HaJI cuTya.rum c A/\ - pesoHruiJ~~fPOTirnopeqJIBa: aTo 
COCTOJIIDie Ha6JOO,IJ;aJIOCJJ B IIpOIIilliOBOH Ka.Mepe Ha ypOBHe 2, 2 CTrui­
.n;apTHHX OTKJIOHe!-illli ( 53 C06biTIDI) , a B KB.Mepe C TJDKeJmM HaiiOJVieH:aeM 

Ha CTaTHCTRKe 8?8 ~06hiTHH raKHX oco6e~HOCTeH He OOHap~eHO / 24/. 
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2) l13J"Ieime B38.HMO,D;OiiCTB;tm peJmTlmHCTCIWX nmep.g.n;ep Ha 

BHYTPeHHHX MHmeHRX ycTruiOBKH CKM-200 MO~T 6HTb ocymecTBHeHo 

no Mepe ~emPieHM cTaTlteTHIOI perncTpnpyeMWC r:mepcpparMeHTOB 

C nOMO~D paapa60TaHHOH CECTeMH CMeHHHX MHWeHei. 

3) Ha6mo.n;eHRe pa.nnarUIOHHI:DC paCITB.nOB , B036YJK,IteHHHX COCTO.mmi1 

riDiep.a:.n;ep B npe.n;JIB.I'aeMoit ITOCTa.HOBKe aKcnepHMeHTa MOJKeT OKa3aTb­

CJI Bec:&Ma npHBJieKa.TeJI:DHEM OJiaro.n;ap;I MaJI.ONfY yr;ry BWieTa OOJI.lJ­

mHHCTBa pacn~ lr - KBaHTOB n peJIRTHBHCTCKOMY YBe~rqeHnro 

IDe aHepr:rill ( E ::. ·5 ~OS(i) • 3HeprHm TaKliX . Q - KBaHTOB MOJKHO 

H3MepJIT:b JlliOO B 0 - CITE:KTpOMeTpe ( BHe Ka.Mepbl) , .JIHOO BJIYTPH 

pa6oqero OO'DeMa KB.Mepbl C ITOMOJ.IO)IO 0 - KOHBepTopa ( npll 

E ~20 MaB).· 

BHp~ cBoro rrpnsHa~enDHOcT:& A.~, C.Eac~se, 

T .EayaJIY, IO.JlyKcTHH:&wy, A.KysHeiJ;oBy, M.ITo.n;ropeiJ;KOMY n: 

C.XopoaoBy sa ooc~eHne saTpOHYTblX B pa6oTe BonpocoB • 

• 
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· P:z:c.3. CxeMa pacnoJioJKellllff per:acTPRPYIOilleii -qacTH ycTaHOBKH CKM-200 
B rRITe~epHOM aKcnepEMeHTe I - HanpaBJieHHe nyqKa pe~­

THBHCTCKHX JI,D;ep, 2 - CTpmviepHaH KaMepa, 3 - BXO.n;HOll HOHO­
npOBO~, 4 - BMXO~OH EOHOITpOBO~; ITI,2,3 - ny'tiKOBUe npo­
ITOp~OHaJibHUe KaMepa, Trr, TH, TT - TeJiecKorra (c-qeT'tiRKH) 
rryqKOBoro Tp:arrepa; M- MHIDeHb (CURHT~Top); CB- ~eTeK­

Top ocTa:HOBOK K+ -MesoHoB; H -rmxep.ff.I(epHa:H: .neTeKTop; 
A-aHTHcoBrra,naTeJI:DHJ:le c t~eT'timm; P - .neTeKTopa npo.nyKTOB 
pacnBJJ;a rmiepR,IJ;ep. 
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